FOREWORD

et A ¢ wurwm
I have great pleasure in presentmg to inter-

ested readers the second part of Gar_nta\
Kaumudi by Narayana Pandita, now completely
edited by Pandit Padmakara Dvivedi, lately of
the Government Sanskrit College, Benares. The
first part thereof was published as No. 57 of
the Princess of Wales Sarasvati Bhavana Texts
Series in 1936, and for various reasons, which
need not be stated here, the remaining part had
to await publication till now. As shown by
Pandit Padmakar Drvivedi in his Introduction
subjoined to this part, the work isof consider-
able merit and was intended to be a substitute
for Bhaskara's Lilavatl. In his treatment of
Magice Squares especially, the author struck out
anew path and anticipated even the European
Mathematicians. As the theory of Magic
Squares has not progressed much since then,
the present work will no doubt be of great
interest to those who are interested in Indian
Mathematics.

Pandit Padmakara Dvivedi is to be thanked
for bringing this important work to light.

SARASYATI BEAVANA,

M. D,
BeNARES, 20-10-1042 SHASTRL



INTRODUCTION.»
. ‘ A

The names of Ganita-Kacmudl or Gagpitapit!-Kaumaudl,
a work’ on Arithmetie, composed in 1356 A. D, and of its
author, Narayana Pandita, son of Narasithba or Nysimha, are
not unfamiliar to researchers in Indian Mathematical Manus-
cripts. Among Egropean researchers, Mr. Colebrooke® was
the first, who revealed the existence of an jincomplete manns-
cript of Narayana’s Ganita-Kanmudl, Ganesa Daivajiia (bom
in 1507 A. D), son of Kesava, inhabitant of Nandigrama in
Kns!na Distriet, has also mentioned the pame of the anthor
oo emfoes —oMi-a Moarigilaging, composed in 1546
) -eatise on Arithmetic, Therein
e RTRHETIS 4 §

(oAt fofwrads Sl a7

This incomplete manuscript was described as containing
.only the lagt two chapters (Vyavahfras XIII and XIV} on
Combination (dfikapaéa) and Magie Squares (Bhadraganita)
respectively.

In each of the Libraries of the India Office, London, and
Cambridge, an incomplete manuscript containing only the jast
two chaplers ig pregerved, (Nog. 596 B and 77 respectively).

After the death of my revered father M. M. P. Sudhakara
Dvivedi, 1 discoverd a complete manuscript of this work in his
collection. 1 immediately set to work npon it and discovered
that although it wag in many reapeczs better and more correct
than the portion of it available in the India Office Library,
yet it required some emendations before it conld be made
intelligible, A full discussion of the places where I snggest
im[:]rored readings is given below for the information of the
readers,

As printed in the Catalogue, Chapter XIII beging t—

Y QYEERE SNSRI |
Bad fiad memar@ gon FIE I

* This xm!tmdm:lmn was published as an acticle io the Sarssvati
Dharan stadies, Vol. P 89107, It 14 reproduced here with shght
modifications ju the mlcre-z of those readers who had no opportanity
Wgotbroughat,

1. Colebrooke, Algelra of the Hindus, pe 113, foot note,




iy

The second half of the Sloka is grammatically wrong, for
there is no verb to the noun T, and the word ot repeated
twice bas no such meaning as to connect or clear the sense
of the Sloka, Here I may say that the copyist, while copying
from some older manuseript, misunderstood ¥ for ¥ in the first
fxad and & for f7 in the second, as there are shghbt differ-
ences between their shapes and little when written with indiffer-
ent Tapidity, and did T=3% wrongly by taking over & from the
first and connecting it with the second word ad which should
be @, Hence, instead of the reading (7&d FI&T [ would suggest
fawala 4, so that the correct reading of the above-mentioned
Sloka, after emendations, is

A qQEAERL  gULEIed g |
favafa 77 wea e FOEIRAL

After these emendations, the learned readers will seo that
the purport of the Sloka becomes clear

As printed in the Catalogne, Chapter X1V begins :

Ergmagedsfzedita wifgazm (¢ ) )
fglet sma AddEfa egfyan g



¢ il )

1 this too, some matras are wanting in the first line to
make it abide by the rules of Arys Chhandah, and there iy
no verb to the agent TR in the second line. Serutiniging
clogely Narayapa’s style and usage of words, Ishounld like
to have the word %4 for the first word of the Sloka, as for
instance the opening Sl.nke of Chapter XII1 begins with the
word B4 { 4 TURRZH ete ), Now if we place the word 0
before the reading GIEIFUERARENIIR RRFRM, oven then the
first line does not contain thirty mdtras. Comparing these
two different readings I may suggest the following reading of
the Sloka :

R FITARIERQEREHAYT miwE |
N . Aterke egufga

By this emendation, the noun afgaq has for its verb
ITRET and the Sloke becomes an Arys in its true form.

Atthe end of the first line of the firat Sloka of Chapter
K1V, there is= mark {?) of doubt, attached jost after the
word WIRTWKE as printed in the Catalogue of the India Office
Library. In order to clear the meaning of the word I may
quote here the Sloke next to the above-mentioned one from my
own manascript, which does not appear in the Catalogue :

_SgfganeEay geAfie Al FIeEe |
mifd A aER SRR |

- In this §loka the word T} (7@ afgTe @) showa
that this Gapita ( Magic Squares) has already been taught
befora and now the author ( Nardyaga Pandita) deals with
the substance of that Gagita, called Bhadragapita. By whom
and to whom had this gubject been previously taught 7 The
answer to this question is found embodied inthe emended
first_Sloke the pross order of which is—% Fraueqr
{ firda ) R yaw (93 ) afeazis 4 @ i SRke,
i, e., thig, trne Ganits, related to arithmetical progression, has
been taught to Magibbadra® or Magibbadra (2 name of the
King of Yakgse by Iéa (Siva), tatar of thres Bhuvanas, On
account of its being taught to Manibhadra, the Gapita ig called
after his wime ag Rbadragapita. Just w8 the Sun taught the

4. There is no difference between Manibkadra an,
Vide Index tothe names in the bk by the L
Ph. D, page 464 and Sauskrit-English Dictioniry by

d Mambh:
i dee .
M. A, pages 731 sud 768. Monier Williams,




(iv } .

science of Astronomy to Maya, Brahm# to his son Vagistha,
Palida to Garga, Vadigtha to bis gon Parfigara and so on,
similarly Nariyana Pandita hag mentioned here the tradition
that the god Siva tanght this Gapita to Manibhadra, an inter-

pretation regarding which there appears to be not o shade of
doubt.

As printed in the Catalogue, Chapter XIV endg :

=g Deagraigiatgeifoged snai
sy Miiseregafafaman anEEr fa: |
IR Poiry

Pops

(LESi T (| JATIAFH;
TR T = 7% gk (@) ke i
In my manuseript the last line runs thus:

WS e 7 ah sy i) 2
1 prefer thig reading.

The reading of the second Sloka as printed in the Cata-
logue is similar to that of the manuscript with me.

The third Sloka printed in the Catalogne rung thus ;

Fywgarear  fafed 499 wman
qEdgar  wEE WA EggeERe:
Warafkd  edfEEad fiad RAgd-
o (L) FEEFAWITEGN AT ez (7)

Ingtead of ffitwd, M and ARG Dera my manuscript
hag 7, TR and ARG IGA respectively, But I may

suggest the following reading.

wweagaE:  (REd  qaw mawg:
AEEGA AGYT WA ARG |
RBANERE wdfkTE e g
TEFIOAIGEGT IRAYD:  agare |

® Oriiwmay be read anwwar |
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The Sloka, next to the above mentioned one, as printed
in the Catalogue, runs thos:
ARG IIFAEARTT
AgAETATARTIT |
a
ST eesmRRTan: g
Iy
#ixlgdl gfka [-] 3% w24l It
The word T& in the second line is grammatically wrong,
as it is an adjeciive qualifying the noun #WE3 in number
and gender; go it should be TR, for the feminine form of

g% is %7 and not TR. In the enclosed space the word
T should be placed, as in my manaseript the lagt line rung

thus: AT gimeEgs Wil
Lastly, both the manuscripts have the following Sloka,
which fixes the date of the composition of the work—
Terfafhaard giuad @ g i)
ugkd Ry gl iy nd aRgen
i. e, the Ganita (Bbadraganita or Ganita Kanmudl) is finished
on Thureday, 2p0d Tithi of the dark half of the moenth
Kartika in Durmekha Samvatsara, in 1278 Saka.
B

" Contents of the work

Now it may not be out of place to deal with some of
the topics treated in the Gapita-Kaumndf

Gapita-Kanmndl is divided into fourteen chapters, each
chapter being called a Vyavahdra. The first chapter beging
with the following Sloka s

g afgarfaadatd aiEd feeEnn)
ggrrasulizaasfy afqedlgdt |20

After this, the notational places are mentioned by the very
nymes mentioned in Bhiskara’s Lilavat], with a little gifferenco
in synonyms; thug for w¥7 (10)°, %TWT (10Y* apd Faly
(10)** Ganitakanmudl hag EQF, TUEQA and TA rezpectively,
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(a) The Clepsydra

In the terminology relating to money measures, the values
af & Dramma (Z*%) and Niska (F1%) as given in Gapitakanmuadl.
differ from these given in the Lllavatl, Bhaakara writes that
16 Panag (VT ) make one Dramma and 16 Drammas make one
Nigka or a gold eoin, while Narayana says® that twelve Papas
make one Dramma and 36 Drammas make one Nigka

In the terminology relating to the measurement of gold,
Nariyana mentions the name of Tala (8 which is not fonnd

in the Lllavatl and says that one Tuld i3 eqeal to hundred
palas (7).

In the terminology relating to the measarement of space,
Bhiskara says that four Hastas or cubits make one Danda
(%= ) and that two thouswnd _}t)angss make one Krof ( AT )

wiile Nariyana writeg “@RQ W948%3:" i, e, ten Karas (ot

Hastas} make one Danda and eight hundred Dapdas make
one Krofa  But here it shounld be remarked that the number
of Hastas in a Krofa is the tame according to cach author's
construction of the Clepsydra

Naradyana has mentioned the name of Drsatkaraftgula
{ Z9eRIR @ ), which iz egual to

(length 24 Ang) % (breadth 16 Ang) X (height 16 Ang).
As the unmber of Angnlas in a cubic hand

=24 X24%24 (A Hasta=24 Angulas),
therefore the number of Dinsatkardngulas 10 a cubic hand

Z2AXUXI oo
IxiGx{6 °

Hence NArdyaqa writes 3
frz~(24) 79 (16) Y3-.16) YEar-
Sﬁﬁﬁ‘ﬁ‘i‘a}%m\vgz: |
A e fr
TR 8 7 Al (24)

—_—
5. Entntn afifmaehn e
arEThrdsned: w;q-nﬁ&ﬁﬁg—:, o ’
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In the te.rminalogy relating to the measurement of grain,
Narayapa writes :

gt fiofogem uitm ofwr dai
ToufATA~(216) TR S ||

i. e, twenty Kudavas {Z2) make one Kharl {a@l);
a Padika { TIXH ) should be reckoned as equal to the sixteenth
part of a Kndava and there are 216 cubic Afigolas in a Padika.
Now the volume of a Pidika in cubic Afgulas = 216=6%

[, S
245 4% 64
The number of a Padika in a Kharl = 16x20=2320
< the volame of Kharl in cubic Hasta
320 _
== 5

. its volume in enbic Hasta =

This shows that the Kharl which is mentioned in Gapita-
Kaumudl is equal to five times the Magadha Kharf, mentioned
by Bhaskarichirya in his Lilavati, for according to Bhéskara,
a cubic Hasta, when unsed for measuring grain, is called a
Magadhakhari® { symaamd ).

In TARER, 1 e, the operation relating to Zero, Nariyana
writes : ST TAWMRET WeR FI AT gt AfEAted GEdt A
R ARE MRS & 9 &AL § e, “in this work
on Arithmetic, as the public in their comnmon bnsiness do not
uge it, khahara i not mentioned ; but ag it is ugeful in
Algebra, I bave dealt with it in my Algebra”. This gives a
clue to the fact that Naridyana had also composed a work
on Algebra before his work on Arithmetic. An incomplete
manuseript of this work on Algebra upto TITHT (Affected
square} is in the Princess of Wales Sarasvatt Bhavapa
Library, Benares, and bears the title of Narayaplvijam
( AR ). . .

I do not know, how, in (Ganakataranglel by my revered
father (thelate Mab&mahopadhyaya Pandit Sudbakara Dvivedi),
this Algebra was snpposed to be composed by another
mathematician nared Nardyapa (who flonrished in 1588 A.D.),
son of Govinda and tutor of Manlévara, when on the 29nd
page of the same incomplete mmanuseript, there is written:

A IS PN PRl
T T R AR =g UG il

6. GTIEH TEAEEWT WS @i o |
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A similar sentence is found written at the end of eaz.:h
chapter of (Gagita-kaumundl. Moreover, the formula given in
this Algebra for fiinding the approximate root of irratiomal

numbers is found in Vargaprakrti Vyavahara of Gagits-
kaumndl also.

Now 1 shonld like to deal here with some interesting
questiong and their formulae as found uonder the heading
T

o FH , i ey NOW some curiosity in square is
told with my proofs.

Q.I. What are those two numbers, the sum or differ-

ence of whose squares, with unity for additive, becomes a
Equare,

Proof

Let , ¥ be the numbers.

Then by the condition of the question we have
2%4y%+1 equal to a mquare, but this holds good
2
when 2z=hyPor x= -—'Jé—

<+ In terms of one unknown quantity the numbers

2
are !I'Lz . Now giving an arbitrary valae (not less than 2)
to ¢ we ean eamly find those two reguired vumbers.
Wherenpon Nardyaga coins this formula :

@ wa ulgeawizd SAEd 9O |
il plagfirgt wvgd qEx sl

An_ arintray quamity swpposed Is the first (required)
number) and half the square of the first is another (required
nuomber). The sum snd difference of their squares with
unity for additive ylelds square rootr.

Here it ehonld be remarked that this formala becomen
«alid In the case when the first nmber fs not Lo than (wo

Q.2. What sre thote twonumbers the gom §
or differ-
ose EQuarce, Wit
;nc,“:fe‘;b o K b unhy for rubiracing beeomes
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Proof :—
Here if we snppose e to be —g— where a=any arbi-

trary quantity, then by Bhaskara’s formula?, the required
numbers are

4 4
s(‘zl)_,_l,s(%)”; or3—-+1 and a®

Hence Narayana’s formula :—

wrEsdleTT: @R FRrsikikansgy e |

T FgRfigs €N gE sl
The first reqnired number is the cube of an arbitrary
quantity supposed, another (required number) is half the
square of the square of the arbitrary quantity supposed, plus

unity. The sam and difference of their squares with unity
for sabtractive yield square roots.

Q. 3. What are those two nombers the produet of
whose som and difference, plus unity, becomey 2 square ?

Suppose 2(r3+y?), 2(z?—y*)...(1} are the two numbers
Then by the condition of the problem,

We have {2(s24+y2)} {2(z—y®)}+1 equals to a square.
Baut this holds good when

4atoy+1
or 4zx*—4y* +1 is equal to a square
or when 2. 223, 1=4y*
or when x%=y*

or when x =y2

Sabstituting this value in {1) we get the nembers,
2y*+v¥) and 2(y*—y?)
7, W T TN aRess g s
R T R DRSS )
For uts proof sce Bhaskara's Arithmetic, edited by my father,
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Now giving any arbitrary value to y, we can get the
reqguired two numbers

Hence the anthor’s formnula :

wewishifer adtnan fGEga -
adigtarat qat 98 g AqG (|

Write the square of the equare of ¥eUfd, an arbitrary
quantity supposed, at one place add to, and at another plac'e
subtract from it, the square of that supposed nomber, multi-
ply these by 2, then the product of their snm and difference
plns unity becomees a square -

Q 4. What are those two numbers, the sum or
difference of which becomes a square ?

Here we know that 27+ 42h2xy = (ziy *

A The first nomber = 22 +y? and another=27y. Now
giving arbitrary valnes, bint unequsl valnes in the case of
their difference, to  and ¥ we can easily find the required
numbers,

Hence the anthor’s formnla

qaafy: wear egdeRuefaEgigasey: |
et @ RO gay adwid sy

The eum of the squares of 1wo arbitrary quantities
sapposed ia the first number, twice the product of the two
sapposed numbers fa another, then their sum or difference
taken separately becomes a sqguare.

Q.5 What are those two numbrre, the sum or difference
of which becomnes a sqtare and twhose product becomes a
cobe ?

Acgording  to the preceding formuls, the two nombers
*34+y? and %ry, when multiplied by the wguare of oy
guantity, say by =% are the two mombera to be supposed,

e
Suppose 23 (2% + 7Y and 2rpe? ane
By thia sapposition the two conditions
differenee bteorne #qnares) are satirfed,

be two nombers
‘ther sum and
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By the third condition we have
{2 +y") Y {2eyz? } equal to u cube.
or z* 2zy (z?+y*) equal to a cube.
But this holds good when

= (a®3¢ orz¥= (4’)’____
Eay @y} Lry Ty
where a=any arbitrary guoantity.
Substitnting this value of z? in the wvumbers supposed, the
(a%)?
Eoyle? y(t’+y fervre B i

Now giving arbitrary values to 7, ¥ and @ we can get the
required two numbers.

numbers become f———-—,

,)},(z +y &

Hence the formnla—

g @ T adeuskSeTaied! &)
uEdit R gdl @@ o wRg N

The aforesaid two numbers when multiplied by the
guotient obtained by dividing the square of the cube of an
arbitrary guantity by the square of their prodoet, are the
numbers required.

Q. 6. What are those two numbers, the sam of whose
squares becomes a cube and the sum of whose cubeg becomes
a square ?

a® za®
Suppose e —yf— are the two mnumbers, where
a = any arbitrary gunantity,
]

Then the sum of their squares=a3? (—1.5——) which
is, by the condition of the guestion, a cabe.

But in the above expression, the first factor a'? is
evidently a cube, for it is equal to (a*)>.

Now if ——3—

l+z~ be a cube, then the condition of the
vt

problem may be satisfied.
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1+ _ 1 . 1_ -
Sonppose pr i Sl 1+z'=yorat=y-1
~ox=ay—1
Substitating thia value of « in the numbers supposed, we

[ s
get the numbers ~%+-and uﬁ’;l
v Y

Now, by the condition of the question, the sum of the
cobes of these numbers is a square,

s — 8
i.e («Z—:f) +('£"/Ty,i) is a square,

186

5
or (:lu { 14y - ')’}is a square,

a 18 (59 ? ' Y
As the first factor > &z v is evidently a square,

»
now to satisfy the eondition 1+(@ ~1)? mnst be a sqoare, as

L.
sueh, the expression 1+(y—1)% becomes a square in the case
=5 (the least value),
»
For 1+(g/—l)’=1+(5-l)e=l+2’ = 148 = 9=a squire
and 2=/ g 1=V i=1=v1=2

Substituting these valtes of x and v in the two numbers
o an®
supposed, we get the nambers —:5— and -% . Now ghing any

Rrbitrary valoe to a we get the two requircd numbers,
Hence the anthior's formala t—
crearn o¥) fodsm amrRed )
qigd o ww g e AT wags an )
The rquare of the enbe of an arbitrary quantity s the first \

and twics the first {8 ancther ; these when dind
tjaare of five are the required (wo numbers, 1) .auf“izb(ihf)s’:
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squares becomes a cube, and the sum of \vhose cubes becomes

a sguare.

Q. 7. What is that number which when multiplied sepa-
rately by two multipliers, and unity bemg added to each
product, becomes a gquare ?

Suappose x is the required number and two multipliers
ma and my respectively.
Then by the condition of the problem, we have
{
pta 2+ 1=y? (suppose) ........(1)
and mz z+ 1=2* (suppose)....ee...(2)
Now by snbtraction, we get

(my—m2) x=(?—2")={y—s) (y+2)
Suppoge y—z=% (N1 —m1deereeeeen(3)

()

: =Z
Soyts z
Adding (3) and (%), we get

=F+k (my—m3)

y=§{£}:-+k {(mny -ms }

= 2tk m1—ms)
2k
Squaring both sides we get
2 _x7+22k% (ma—mnad 4Lt (ny—m3)?
477
Bat by supposition y? =m1 z+1

. a2k (ma —m:)+l" (ml-—-m:)
- 5T =maztl
or x¥+ 2k (ma—ma)+Emi—ma) = 4k 2y 14 4i2
or x? — 2kz (m1+ma)=1:1=L* (m1—m,y)?
Adding £* uma+m2)? to both sides we get .
—21 %z (m1tmad+kt (matbma)t=g51 g (m1—mq)?
FE4 (matma)?
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or {x—f:' Gy dma? } Yok (ETmoma+l)

Taking square root, we get
=k (mitma)= B2k EVm ms+t
Sz kY natme) B2k /ETmms ] weanlB)

Now ag the additive is unity, the least value that can be
alloted to .r deserves to be zero, ag this value of % satisfies the
equations (1) and (2}

In this case, when =0, we must have

E*matms)= 2B mama v 1
or k* (matme)? =4k (k¥*m,ms+1)
or ktmy 2kt mama bkt met = Ak ymama + 4k°
or k* (my—me)? =4k

R L —‘i—.—ork= —
tma—ms} my—m

Substituting this value of % in (5) taking the upper sign
in the right-hand expression we get x>0

: o 4(nmitma) 22 / 41 21m
e (mr—ma)? + (m1-—-ma) (mx—m.)’+l

W Alnatma) 4 '\/(:Lu-i-mu)'

[C T LI CVET B A (TR

S Almkmn 4 (nydma)
(m1—ms)? ny —ma)?

= 8Gmitmy)

{my —m)*
Hence Narayapa'e formala

gfust ufeabal B eabed adgd: )
aghmefiglar  fercrffontar ofa: g

Write In two diferent placed the products of the regoired
number and the two multipliere, add nnity ta cach of the
products, cach of the expressions (thus found) will ba ryunre,
The required pumber is equal to cight timem the stm of those
two multipliery divided by the sguare of the difference of
thoes two multipliers, n
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In chapter X, under the heading of =T TNFR: or affected
squares, NArdyana has given a rale for extracting the approxi-
mate square root of irrational numbers by the help of affected
squares. Hig rule rong thns:

A e A8 T (9g) SRR a1
Q% gEMRA T wgetgEAredy ||

We should solve this indeterminate equation

Ticx®+1=y* where c=coefflcient= the irrational number,
of which the approximate root is to Le extracted, x=the least
Pada (5) and y=the greatest Pada (¥98), then the
division of the greatest Pada by the least gives the approximate
root of the coefficient, i.e., of the'irrational number.

Itx= 6 =228 =z= 8658 e
=19 } cy= 721} 1 y= 27379} . Hence,‘..lft.:— 10, then

o= 19721 27319
'\/c = o Sor Th e

At the end of this chapter the amthor has given a rule
for testing the product of two numbers. The rale rons :

EIGUITH AR AT, 4
g Yadafrdiy @ st e |}

Divide the mauliiplicant and multipliers by an arbitrary
quantity, get the product of the two remainders, found thog by
divigion ; divide thiz product by the assumed number, if the
remainder, thus found, be equal to the remainder found after
dividing the produnet of the multiplicant and multiplier by the
same assumed number, then the product is correct, As for
instance,; suppose 29=mnultiplicant, and 17=multiplier and
their product=493. Take any arbitrary quantity, say 3;
divide 29 and 17 by it, we get the ‘remainders 2 and 2 res-
pectively. Divide the product of these remainders, i. e, 4 by 3,
the remainder is umty; dividing the product 493 by 3 we get
the remainder also equal to unity. Then as the two remain-
ders are equal, 493 is the true produoct of 29 and 17.

This very rule of Narayanais found in Luca Pacioli's
{Lucns de Burgo's) Snmma de Arithmetiea printed in 1494,

Magic "Squares.

Magic Squares are figures resembling a chess-board in
‘which the terms of an arithmetical progression are go arranged
that their sum, whether taken diagonally or by rows or
columns, is always the same. B .

The constrnction of sach magic Zsquares containing an
odd or even number of cells had been known to the Hindas for
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along time. In Tantra Sastra they are called Yantras. As
they were supposed to possess mystical properties, they were
kept gecret and were not dealt with in Arithmetic by Indian
mathematicians But Narayana, defying this soperstitions
belief, touched upon the subject of magic sqnares under the

Leading 0 ™ -3 = ts andnnn Anfntin enlng fon +ha sonstrac-
tion of ther 3 in the
last chapte . . g being
unearthed a Magic

Squares which had already been dealt with i Bhairava and

iva Tandava Tantras prior to the Gabita-kanmudl. Though
unasware of them, J. F. Montucla guessed that magic squares
were known to the Hindug, but of this he had no certain
evidence, as stated in his Histoire des Mathematigueg {Paris,
1802). But Gapita-anmudi, gs composed in 1356 A. Da
precedes all treatises on magic 8quares written by Europeans
In the fifteenth century, Manuel Moschopulus, a writer belong-
ing to the Byzantine #chool, introdneed into Europe, magic
squares, which long after found a wider diffusion through
Philippe de Lahire (1610-1718) and Karl Brandon Mollweide
{1774-1815) who in 1816 A. D. collected the scattered rules in
a book, De Quadratis Magicis,

Micheal Stifel (1486-1567), sometimes known by the
Latin name of Stiffeling, was the first to investigate them
in a scientific way, Althongh Adam Riege (1492-1559) kad
already introduced the smbject into Germany, yet none of
them was able to givoa simpls rule for their construction,
Towards the end of the sixteenth century such rules were
known to a few German 1 it ag for
to Poter Roth, the Rechenmeiotter of Nuremburg In 1612
Clande Gospard Bachet de Meziriac (1581-163%) published
in his Problems I'laisants, a general rale for squares containing
an odd number of celle, but conld not find o solution of squares
contiming sn even number. DBernard D'renicle de  DBessy
(1605-1675) made o real adsance beyond Bachet, I1o give
rules for the construetion of both clagace of synares aud even
digeovered gquares that malntain their characteristics after
etnking off the onter rows and cnlumns.l_
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